Energetics of the deformation of a peptide unit. Semi-empirical molecular orbital and ab initio study of N-methyl acetamide and N-acetyl-L-alanine N-methyl amide.
The problem of non-planarity of peptide unit has been investigated using N-methyl acetamide as a theoretical model. A semi-empirical molecular orbital method: Iterative Extended Hückel Theory viz. IEHT/2 (Adams S. (1974) Doctoral dissertation, State University of New York at Buffalo, U.S.A.) and non-empirical abinitio method with minimal basis set, STO-3G (Hehre, W.J., Stewart, R.F. and Pople, J.A. (1969) J. Chem. Phys. 51, 2657-2664) were used to probe the energetics of the distortion of a planar peptide unit. Distortion of one of the peptide units in a dipeptide, N-acetyl-L-alanine N-methyl amide has also been investigated using abinitio method. The studies amply demonstrate the possibility of the existence of a non-planar peptide unit. Distortion of about 10-15 degrees is predicted to bring about very small loss in energy. The results are substantiated by results from experimental studies.